Bacterial components and the pathophysiology of injury to the blood-brain barrier: does cell wall add to the effects of endotoxin in gram-negative meningitis?
In animal models, the lipopolysaccharide (LPS) from Haemophilus influenzae contributes to all the signs of meningitis associated with living bacteria. However, when tested in vitro, the amount of LPS in cerebrospinal fluid (CSF) in natural disease shows much greater effects on leukocytes than on endothelial permeability. To investigate whether other bacterial components act with LPS to incite meningeal inflammation, animals were challenged intracisternally with H. influenzae lysates. Upon neutralization of endotoxin, leukocytosis was greatly attenuated, but protein accumulation in CSF persisted. Cell wall from H. influenzae induced meningeal inflammation in a pattern opposite to that of LPS. Its ability to induce blood-brain barrier permeability greatly exceeded its ability to induce leukocytosis in vivo. Thus, cell wall, by acting on endothelia, and LPS, by inducing leukocytosis, may cooperate to induce inflammation in H. influenzae meningitis. Optimal reduction of inflammation and tissue damage in meningitis may require agents directed against cell wall as well as LPS.